In this paper we study the dynamics of a nonlinear quantum-optical system subjected to a periodic modulation in the form of kicks. The system consists of a nonabsorbing anharmonic medium related to optical bistability, a degenerate parametric amplifier with a classical pump field that is modulated by a periodic sequence of kicks, and the initial state is taken to be a squeezed vacuum state. Using the related SU(1,1) coherent states (which are squeezed vacuum states), we study and compare the quantum and classical dynamics of the system. The "classical" motion in this case means the motion projected onto the phase space defined by the parameter labeling the generalized coherent states. For certain values of the coupling constants, we obtain both regular and chaotic motion in the classical phase space. In the quantum dynamics of the system, the manifestation of the classical chaos turns out to be rather weak, at least in the regime numerically accessible to us.
I. INTRODUCTION
The study of quantum systems whose classical counterpart exhibits chaotic behavior has been of great interest in recent years. ' A particularly interesting class of problems is concerned with systems driven with a periodic sequence of nonlinear kicks. Zaslavsky, for example, has studied a nonlinear, anharmonic oscillator undergoing a series of periodic kicks and has projected the resulting solutions of the Heisenberg equations onto the quantum phase space associated with the usual harmonic oscillator coherent states. Such states have also been used as an alternative to the pure momentum eigenstates in the study of the quantum dynamics of the kicked rotator.
On the other hand, quantum and classical chaos for a top kicked by a nonlinear interaction has been studied with the aid of coherent states associated with the group SU (2) . In this case the natural phase space is just the Bloch sphere (or a projection of the Bloch sphere onto a plane). The quantum dynamics takes place in a finite dimensional Hilbert space due to the fact that the squared angular momentum is a constant of the motion. A distinction between regular and irregular behavior could be made for times exceeding the quantum-mechanical quasiperiod at which the classical description becomes inappropriate.
Other kinds of quantum states have also been studied in quantum chaotic systems. Of particular interest in the area of quantum optics is the so-called squeezed state, well known to have no classical analog in the sense that it cannot be represented by a true probability distribution in phase space (i.e. , the P function being nonpositive definite).
Recently, Zyczkowski has studied the time evolution of squeezed states in the kicked rotator model. He has found that squeezing influences the shape of quantum revivals obtained in the regime of classically regular motion but does not facilitate the diffusion in the angular momentum in the regime of classical chaos. Furthermore it was noted that the speed of unlimited energy growth, which occurs in the case of quantum resonance, depends significantly on the squeezing parameter.
It must be mentioned, however, that squeezed states have so far been produced only in quantum-optical experiments.
It is dificult to see how squeezed states in a quantum kicked rotator could be experimentally realized.
In this paper the time evolution of squeezed states is studied for a case which we believe to be more rea1istic than the one described in Ref. 7 . We consider a singlemode squeezed state, specifically a squeezed vacuum state, in a nonlinear medium which consists of a nonabsorbing anharmonic oscillator and a degenerate parametric amplifier with a classical pump field. Such a system has been shown to be related to optica1 bistability and has previously been shown to produce states of enhanced squeezing from ordinary coherent light. ' '" The evolution of squeezed vacuum states has also been studied for such a system. ' In the present study, however, the pump field is taken to be modulated by an infinite sequence of 6-function kicks. To analyze the model, we find it very convenient to make use of the fact that the problem has a natural rela- Before we go on to study the classical and quantum evolutions for this system, it is worthwhile to point out that there is a constant of the motion, namely, the Casimir operator of SU(1, 1). We also take an opportunity to briefly review the relevant irreducible representations of the group and introduce the associated coherent states. Ko(n +1)=Ko(n), (2.52) where 0( K(no))=4XE (no). Thus Ko(n) and K+(n) are related to Ko(n +1) and K+(n + 1) by In closing this section we wish to mention that at first glance, it might seem that the method we have used to calculate the time evolution over the pulse is very cumbersome and that one might just as well diagonalize E& itself rather than the evolution operator. Such a procedure would be valid in the case of the kicked top where the generators of SU (2) ' era e 00 times.
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